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Description 

[FIELD OF THE INVENTION] 

The present invention relates to a process for pre- 
paring a particle of cleavage type gag protein belonging 
to the family Retrovirus , a particle prepared by the proc- 
ess, and a vaccine comprising the particle as an effec- 
tive ingredient. More particularly, the present invention 
relates to a process for preparing a particle of the 
cleaved gag protein which comprises culturinig an ani- 
rrial culture cell infected with a virus viBctor free of env 
giene of a virus belonging to the family Retrovirus , in 
which at least gag gene and pol gene have been incor- 
porated, or with a virus vector free of env gene of a virus 
belonging to the family Retrovirus , in which at least gag 
gene has been incorporated, or with a virus vector fre& 
of env gene of a virus belonging to the family Retrovinjs . 
in which at least gag gene has been incorporated, and 
a virus vector free of env gene of a virus belonging to 
the family Retrovirus , in which at least pol gene has 
been incorporated; expressing, and cleaving the gag 
protein precursor; a particle thus prepared and a vac- 
cine conriprising the particle as an effective ingredient. 

(BACKGROUND OF THE INVENTION] 

. Recently, the onset and spread of acquired immu- 
nodeficiency syndrome (AIDS) have been seriously 
concerned on a worldwide level, and countermeasures 
for its prevention and treatment haviB become an urgent 
issue. 

Since a few years ago, various retroviruses consid- 
ered to be the causative viruses of AIDS or adult T cell 
leukemia have been isolated and identified, and nucle- 
otide sequences of these genes have been determined. 
As the result, these viruses have been reported to be 
analogous or the same. In particular. HTLV-llI, LAV and 
ARV which were considered to be the pathogenic virus- 
es of AIDS are the same one and collectively named 
HIV (human immunodeficiency virus). 

Retrovirus particles are composed of nnany pro- 
teins, which are named envelope glycoprotein (called 
env gene; in the case of HIV-I, env-gp 160 which is a 
precursor is cleaved to form,two env proteins of gp120 
and gp41). reverse transcriptase (in the case of HIV-I, 
there are p65 and p51), nucleoproteiri (called gag pro- 
tein; in the case of HIV-I. gag-p55 which is a precursor 
is cleaved to form 3 gag proteins of pi 7, p24 and p1 5); 
in the amino acid sequence of gag-p55. amino acid sia- 
querice corresponding to p17, amino acid sequence 
corresponding to p24 and amino acid sequence con*e- 
sponding to pi 5 are continued in this succession), and 
the like. In addition, regulatory gene products such as 
tat, vif . rev, nef. etc. which are considered to be specific 
to HIV are known but other than vif product are not 
present in HIV particles. 

gp1 20 which is env protein has the function of fixing 



viral particles to cell membrane upon infection, and gp41 
has the function of allowing viral gene to invade into 
cells. p24 which is gag protein is the main component 
of core protein, and pi 7 is consfclered to be a rnatrix 

s protein. Reverse transcriptase is coded by pol gisne. pol 
gene additionally encodes plO (protease protein). p31 
(whk:h is encjonuclease and also reported to have an 
integrase activity); a group of these virus enzynies en- 
coded by pol are called pol protein, vif encodes p23 

to (whteh is considered to take part in <X)nstruction of virus 
particles). 

Where an effective vaccine for AIDS is desired to 
obtain, it is necessary that an antigen suited to induce 
an antibody capable of neutralizing viruses be con- 
ts tained. As such an antigen, env protein, especially 
gpl 20 (Cell, 53. 483 (1 988)) which is believed to be as- 
sociated with tnfectiori ability is chosen as the most 
promising candidate. Studies on production of gpl 20 by 
genetic manipulation technique by incorporating a gene 
20 encoding this antigen protein into E. coli (e.g., Science, 
228 . 93-96 (1 985)) have also been made. 

However, analytical results of nucleotide sequence 
of HIV genome isolated from varbus patients or infected 
patients reveal that env gene of HIV mutates extremely 
25 vigorously (Scientific American. 253 . 84-93 (1 985)). It is 
thus unlikely that the technkjue utilizing this site would 
be effective for all HIV. 

To the contrary, there is a possibility that a gene en- 
coding gag protein which is the skeleton of virus parti- 
30 cles or pol gene encoding reverse transcriptase, etc. 
would have a low probability of causing mutation. It is 
thus considered that vaccines comprising these genetic 
products as antigens would be advantageous. There- 
fore, studies have been made on production by gehetk; 
3S manipulation of integrating reverse transcriptase into E. 
coli (e.g.. Science. 236 . 305-308 (1987)). production of 
gag-p55 or p24 in the system of recombinant multinu- 
cleate virus (e.g.. Virology, 158, 248-250 (1987)), syn- 
thesis of polypeptkJe which binds to an antibody capable 
40 of specifically binding to the antigenic determinant of 
pi 7 (Japanese Patent KOKAI (Laid-Open) No. 
63-27498) and the like, including a report on the activity 
of a nnonoclonal antibody of p17 for neutralizing AIDS 
(J. Virol., 63, 267-272 (1 989)). The present inventors al- 
45 so publicly announced a vaccinia virus integrated with 
gag gene and pol gene at the Meeting of the Association 
of AIDS Study in 1 987, October. 

Expression of non-cleavage type gag protein such 
as gag-p55, etc, was confirmed by recombinatrah of gag 
so gene as a whole in retrovirus but in this case, expression 
of cleavage type g^g protein was not confirmed, irre- 
spective of recombination of pol gene, 

FurthernrKjre, non-infectious retrovirus particles 
bearing gpl 60 and gpl 20 are known (WO88/09670). 
55 However, the retrovirus particles are obtained by treat- 
ing retrovirus but it was unknown to prepare an env pro- 
tein-free retrovirus core structure without forming retro- 
virus. 
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Gowda, S.D. et al. J. Virology 1989, Vol. 63, no. 3 
pages 1451-1454 reports on a recombinant vaccinia vi- 
rus which contains a 5.5 kb HI V gag-pol coding region. 
This recombinant was used to infect B-tymphoblastoid 
celts and evidence is disclosed indicating expression of 
core structure particles of a 24kDa protein. No disclo- 
sure ccMicerning recovery of this protein is made. 

SUMMARY OF THE INVENTION 

As a result of extensive studies, the present inven- 
tors have found that by expressing gag protein and pol 
protein in a cell Infected with a virus vector without ex- 
pressing env protein of retrovirus, cleavage type gag 
protein is expressed and a core structure particle of ret- 
rbvirtjs having the same antigenicity as a part of the 
structure of retrovirus particle composed of the cleavage 
type gag protein and having no infectivity is obtained, 
and have come to accomplish the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 , Fig. 2 and Fig. 3 indicate the procedures of 
cdnistructing plasmid pUHK, plasmid pN268K2 and 
plasmid W-gag, respectively. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the present invention, the term "env protein" re- 
fers to env protein which governs infection or patho- 
genicity of retrovirus, and its mutants or variants, but 
does not mean modified env protein which has lost in- 
fluence on infection or pathogenicity. In the present in- 
vention, the term "env gene-free" is used to mean that 
a gene encoding env protein is not contained in such a 
form that the gene can be expressed but may contain a 
gene derived from env gene irrelevant to infectfon or 
pathogenicity of retrovirus (a part of env gene or modi- 
fied env gene. etc.). In gp160 and gp120-free retrovirus 
particles disclosed in WO88/09670, there is a less pos- 
sibility that the included gene is taken up into the cell 
since gp120 is lacking; if the included gene were taken 
up into the cell, there is a danger that retrovirus might 
be constructed because of the whole gene of retroviais; 
however, the particle of the present invention is free of 
env gene so that there is no such danger Also in the 
present invention, however, where modified env gene is 
contained, it is possible to recover the pathogenicity by 
rhutation or the like. Therefore, it is preferi-ed that even 
modified env gene is not contained. 

The retrovirus used in the present invention is not 
partbularly limited so long as it can express gag protein 
and/or pol protein in an animal culture cell infected with 
a virus vector and is free of env gene. Examples include 
a virus belonging to the subfamily Oncovirus or the sub- 
family Rentivirus, specifically. HIV-I. HIV-II, HTLV-I and 
HTLV-II. 



In the present inventton, cDNA of retrovirus incor- 
porated into a virus vector is not particularly limited as 
long as it can express gag protein and/or pol protein in 
an animal culture cell infected with a virus vector arid is 

5 free of env gene. For example, env gene-free cDNA en- 
coding gag gene and pol gene is obtained in the same 
manner as that for pNL43 (J. Virol., 59. 2. 284 (1 986)), 
either by once ctoning HIV-I incorporated into chromo- 
some of the patient with AIDS in the form of provirus 

10 using X phage and constructing a plasmid bearing the 
whole cDNA of HIV-I. or by subjecting RNA genome of 
HIV-I isolated from the patient to reverse transfer there- 
by to transform into cDN A, then transfer onto a plasmid, 
constructing the plasmid bearing the whole cDNA of 

^5 HIV-I, digesting the resulting plasmid with an appropri- 
ate restriction enzyme and preparing a DNA fragment 
containing the region encoding both .gag protein and pol 
gene. 

The virus vector used in the present invention is not 
20 particularly limited as long as it can infect an animal cell 
and can express gag protein and pol gene. Examples 
include vaccinia virus, Avipox virus, Bacutovlrus, etc! 

A method for construction of the virus vector incorr 
porated with gag gene and/or pol gene which can be 
25 used in the present invention is not particulariy limited, 
either. For example, where vaccinia virus is used as a 
virus vector, the desired vims vector can be constructed 
by the method discbsed in Japanese Patent KOKAI 
(t_aid-Open) No. 1-74982, except that gag gene and/or 
30 pol gene of retrovirus is used as a gene to be incorpo- 
rated instead of te gene encoding surface antigen pro- 
tein of Japanese encephalitis virus and vaccinia virus 
used does not necessarily meet the preferred condi- 
tions. 

35 Next, the thus constructed virus vector in whfeh the 
cDNA fragment encoding gag gene and pol gene has 
been incorporated and the virus vector in which cDNA 
fragment encoding pol gene has been incorporated are 
infected to an animal culture cell, to express cleavage 

40 type gag protein and pol protein in the culture superna- 
tant. 

The animal culture cell used in the present invention 
may be the one where the virus vector can grow. Spe- 
cific examples include, where the virus vector is vaccinia 

45 virus, TK-143 (derived from human osteosarcoma), FL 
(derived from human aminon), HeLa (derived from hu- 
man cen^ical carcinoma). KB (derived from human pha- 
ryngeal cancer), RK1 3 (derived from rabbit kkJney), CV- 
1 (derived from monkey kidney), BSC-1 (derived from 

so monkey kidney), L929 (derived from mouse connective 
tissue), CE (chick embryo) cell, CEF (chick embryo fi- 
broblast), SW480 (derived from hunr>an colon cancer), 
and the like. Where the virus vector is Avipox virus, chick 
derived cells such as chbk embryo fibroblast, etc. are 

55 exemplified, also including grown egg chorballantoic 
membrane. Where the virus vector is Baculovirus, ex- 
amples include Sf9 strain derived from Spodoptera fu- 
rugiperda .and the like. 
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Under general culture conditions, however, an 
amount of cleavage type gag protein expressed is low, 
depending on the cell used; for example, where vaccinia 
virus obtained by incorporating with HIV-I gene in CV-1 
is infected, cleavage type gag protein is hardly ex- 
pressed. It is preferred to use the virus vector having a 
large expression amount of cleavage type gag protein 
in combination with an animal culture cell; an exaniple 
of such combination includes SW480 infected with vac- 
cinia virus incorporated with the gene of HIV-I. 

Cleavage of gag protein expressed herein is con- 
sidered to be caused by pol protein. 

Purification of cleavage type gag protein from the 
culture supernatant is not particularly limited. For exam- 
ple, the culture supernatant is subjected to sucrose or 
potassium tartarate density gradient centrifugation in a 
conventional manner (Science, 224, 497-500 (1984)) 
followed by cesium chloride sedimentation equilibrium 
centrifugation. The cleavage type gag protein fomis par- 
ticles and the particles are recovered 

The particle composed of the cleavage type gag 
protein of the present invention is noted in the same frac- 
tion showing a specific gravity of at>out 1 . 1 5 as in HIV-I 
particles, where the retrovirus is HIV-I and fractionation 
is performed by the specific gravity. 

A method for confirming that the particle is present 
in what fraction in each step of purification is not partic- 
ularly limited For example, there are a method using an 
antibody to gag protein and a method for measuring the 
activity of reverse transcriptase. The particle composed 
of the cleavage type gag protein of the particle may or 
may not include reverse transcriptase but in general, at 
least a part of it includes reverse transcriptase. There- 
fore, by measuring the activity of reverse transcriptase, 
the fractbn containing the particle of the present inven- 
tion can be identified. 

The activity of reverse transcriptase may be meas- 
ured in a conventional manner. For instance, uptake 
of 32p-dTTP into the acid insoluble fraction in the culture 
supernatant infected with the recombinant virus into 
may be determined using poly-A as a template and oii- 
go-dT as a primer, according to a modification of the de- 
scription in "BISEIBUTUGAKU JISSHU TEIYO (Prac- 
tice of Microbiology)' (edited by the Alumni Association 
of Tokyo University, Institute of Medical Science). 

The particle of the present invention is accompa- 
nied by envelope-like thing which is considered to be 
lipid double membrane derived from vital membrane of 
the animal culture cell infected with the virus vector. The 
particle functions as an antigen even though it has the 
lipkJ double membrane, but where the presence of the 
lipid double membrane is hot desired, the lipid double 
membrane may be destroyed and removed by treat- 
ment with An organic solvent such as ether under such 
conditions that the protein is not inactivated, or by freez- 
ing and thawing treatment. 

The particle does not show pathogenicity, because 
it neither contains env protein which governs infection 



to the cell nor its gene. Other genes may or may not be 
contained. Likewise, the particle may or may not contain 
proteins other than env protein, so long as its structure 
is constructed with the cleavage type gag protein. Fur- 

s thermore, the particle may or may not contain envetope- 
like lipid double membrane. The particle has an anti- 
genicity and its antigenicity is derived from pol protein 
and gag protein, where gag protein and pol protein 
which are considered to cause less mutation than env 

10 protein are included. Furthermore, the parttele has the 
same structure as that of a part of virus particles in the 
natural wortd, or the structure similar thereto and hence, 
the antigenicity of more potent than in gag protein, pol 
protein or a mere mixture thereof may be expected. 

15 Retrovirus is confirmed or assumed to be a patho- 
genic virus of many fatal diseases such as AIDS, adult 
T cell leukemia, cancer, rheumatism, etc., and any vac- 
cine for nrK>st of the diseases caused by retrovirus was 
unknown. Excellent effects can be expected from the 

20 particle of the present inventbn whk;h as the same 
structure as the core of retrovirus of similar thereto. 

According to the present invention, there is thus ob- 
tained the core structure of retrovirus free of env protein 
and env gene which is constructed by the cleavage type 

25 gag protein obtained by culturing a cell infected with the 
virus vector incorporated with cDNA encoding gag pro- 
tein derived from retrovirus and cDN A encoding pol pro- 
tein in a genome region non-essential for growth of the 
virus. The staicture has the saime as a part of the struc- 

30 ture of retrovirus particle but has no infectivity. There- 
fore, it is expected that using the retrovirus core struc- 
ture as the effective ingredient, effective retrovirus vac- 
cine can be obtained. 

Hereafter the present invention is described more 

35 specifically, with reference to the examples. 

Example 1 

(1 ) Preparation of recombinant vector pUHK (cf Fig. 1 ) 

40 

After pUC9 (manufactured by Phamaacia) was di- 
gested with Eco Rl and Pst I, the digestion product was 
treated with polymerase. The digested end was nr^de 
blunt and ligated to prepare Ecb Rl site-deficient pUC9. 
45 After Eco Rl site-deficient pUC9 was digested with Hind 
III. the digestion product was ligated with the Hind III J 
fragment of vaccinia virus WR strain bearing vaccinia 
virus TK gene to obtain recombinant vector pUHK. 

50 (2) Preparatfon of recombinant vector pNZ68K2 (cf.. 
Fig. 2) 

After 7.5 K promoter of vaccinia virus WR strain 
(Moss et al., Cell. Jl25. 805-813 (1981)) was inserted 
55 into pUC19 (manufactured by Pharmacia) at the Hinc II 
site, the digestion product was cleaved successively 
with Hind II and Eco Rl to obtain DNA fragment (about 
350 bp) having the polylinker site upstream and down- 
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stream 7.5 K promoter. 

The product obtained by treating this DNA fragment 
with SI nuclease was Itgated with the polymerase treat- 
rnent product of the digestion product obtained by plas- 
mid pUHK obtained in (1 ) with Eco RI. The thus obtained 
recombinant plasmid was named pNZ68K2. 

(3) Preparation of recombinant plasmid W-gag (cf., Fig. 
3) 

After pNL43 containing the whole cDNA of HIV-I 
was digested with Bg€ 1 1 and Eco RI , the fraction of about 
5.1 kbp was isolated by low melting point agarose elec- 
trophoresis. The fraction was recovered by phenol ex- 
traction. 

In the fraction, the region of gag gene and pol gene 
are contained, as shown in Fig. 3. 

Next, pNZ68K2 obtained in (2) was digested with 
BamH I and Eco RI, the digestion product was ligated 
with the previously prepared DNA fragment containing 
gag gene and pol gene to obtain recombinant plasmid 
W-gag. 

(4) Pi'oduction of recombinant vaccinia virus (of.. Fig. 3) 

Vaccinia virus WR strain was inoculated on CV-I cell 
cultured in a culture bottle of 15 cm2 in 1 p.f.uycell. 
Fourty-fivie minutes->later, the aforesaid recombinant, 
plasmid W-gag was dissolved in 2.2 ml of sterilized wa- 
ter. DNA-calcium phosphate coprecipitates were pre- 
pared by the method of Hidaka et al, (PROTEIN, NU- 
CLEIC ACID, ENZYME. 27, 340 (1985)) and 0.5 ml of 
the coprecipitates was dropped onto the infected CV-I 
cell. The system was allowed to stand at 37**C for 30 
minutes in a 5% COg incubator and 4.5 ml of Eagle's 
MEM medium containing 5% fetal calf serum. Three 
hours after, the culture broth was exchanged and the 
culture cell was frozen and thawed 3 times 48 hours af- 
ter followed by ultrasonication for 30 seconds. 

For confirmation of the inserted gag gene and pol 
gene into the recombinant, the aforesaid plaque-form- 
ing virus was inoculated on TK negative (TK*) 143 cell 
cultured^ in a Petri dish of 6 cm and 45 minutes after. 
Eagle's MEM medium supplemented with l%agar. 12% 
fetal calf serum and 25 fig/ml BUdR was overlaid ther- 
eon. After culturing for 3 days, the infected cell was 
stained with 0.01 % Neutral Red, The formed plaque was 
isolated with a Pasteur pipette and diluted in. Eagle's 
MEM medium. With respect to the isolated plaque, the 
same procedure was again repiaated to purify the 
plaque. The virus obtained from the purified plaque was 
proliferated arid DNA was prepared from the proliferated 
virus. By dot blot hybridization using cDNA encoding 
gag gene and pol gene as a probe, the recombinant vac- 
cinia virus was obtained. It was confirmed that the re- 
combinant vaccinia virus was a recombinant virus bear- 
ing DNA encoding HIV-I -derived gag gene and pol gene 
into genome. The recombinant . vaccinia virus was 



named V-20-1-8. 

(6) Expression of recombinant on the culture 
supernatant 

5 

V-20-1-8 was inoculated on SW480 cell culturied in 
a dish of 9 cm for tissue culture in m.o. i. of 1 0 to 20. After 
infecting at 37**C for an hour, the viral solution was with- 
drawn aind the cell was washed with Eagle's MEM. Ea- 

10 gie's MEM supplemented with 5% fetal calf serum was 
added to the system. The culture supernatant was re- 
covered 16 hours after and overlaid on a density gradi- 
ent of 20-60% potassium tartarate prepared from 1 0 mM 
Tris-HCI (pH 7.4)-0.1 M NaC€ - 1 mM EDTA solution, 

IS Centrifugation was perfomied at 35,000 rpm for 16 
hours with Rotar SW47 (manufactured by Beckman), 
After centrifugation, the system was fractionated into 
each fraction. 

To 5 ml of the reaction solution containing 50 mM 

20 Tris-HC€ (pH 8.0), 10 mM dithiothreitol, 75 mM KC€. 5 
mM MgClg. 10 ^ig/ml poly-A, 5 \igfm\ oligo-dT, 0,05% 
NP40 was added 5 to 10 jil of la-32pj-dTTP (400 Ci/ 
mmol, 10 mCi/ml). The reaction solution was separately 
charged in a 96-well U-shaped plate by the number of 

25 the fractions and control and, 10 ml of each fraction or 
10 mM Tris-HC€ (pH 7.4)-0,1 M NaC€-1 mM EDTA so- 
lution for control was added thereto. The reaction was 
conducted at 37'C for an hour. During the reaction, 
checkert>oard scales with 2 cm spacing were written 

30 with a pencil on a nitrocellulose filter. After the reaction 
was completed, 10 nl of each fraction and the reaction 
solution for control were spotted onto each scale on the 
nitrocellulose filter. After the filter was completely air- 
dried, the filter was washed while shaking in 5% trichlo- 

35 roacetic acid-5% sodium pyrophosphate for 5 minutes, 
thereby to remove the un reacted radioactive precursor. 
Subsequently, the filter was washed in 5% trichtoroace- 
tic acki for 5 minutes arid then in 50% ethanol for 5 riiin- 
utes. After drying, each fraction was cut off along the 

40 checkerboard scales. Each fraction was put in a scintil- 
lation vial and the uptake was determined in a toluene 
scintillator by a tiquki scintillation counter. The uptake 
showing more than 3 times than that of control was 
made positive and judged to have the reverse tran- 

45 scriptase activity. 

Next, the fraction which was recognized with the re- 
verse transcriptase activity was fractionated by SDS- 
polyacrylamide gel electrophoresis and blotted onto a 
nitrocellutose filter (Anal. Biochem., 112. 195-203 

50 (1981)). Expression of the cleavage type gag protein 
was confimied by scKjalled Western btotting 
utilizing t25|. labeled protein A and anti-p24 nrwnoclonal 
antilxxJy (Japanese Journal of Cancer Research, 78. 
235-241 (1987)) for detection. It was revealed that V- 

55 20-1-8-infected SW480 cell produced the cleavage type 
gag protein p24 having a molecular weight of 24,000 
daltons in the supernatant. Judging from the structure 
of gap-p55, p24 corresponding to the amino ackJ se- 
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quence at the central portion of gag-p55 was produced; 
it is thus considered that pi 7 and p15 corresponding to 
the amino acid sequences of both ends of gag-p55 
would also be produced. 

The fraction having a specific gravity of about 1.15 
from which the reverse transcriptase activity was detect- 
ed was further purified by cesium chloride precipitation 
equilibrium centrifugation. The productbn of p24 was 
confirmed in the fraction having a specific gravity of 
about 1.15 from which the reverse transcriptase activity 
was detected. 

By so-called negative staining, the aforesaid frac- 
tion in which p24 was confirmed was obsen/ed by an 
electron microscope, whereby spherical particles hav- 
ing a diameter of about 110 to about 150 nm different 
from vaccinia virus were noted. 

[INDUSTRIAL APPLICABILITY! 

According to the present invention, the core struc- 
ture of retrovirus constnjcted by the cleavage type gag 
protein can be prepared without being accorhpanied by 
env protein or env gene having infectivity or allowing to 
express infectivity. Therefore, it is highly likely that ret- 
rovirus vaccine with a minimized problem in view of 
safety would be provided. The present invention is thus 
highly applicable from an industrial viewpoint. 



Claims 

1 . A process for preparing a core structure particle of 
cleavage type gag protein comprising the steps of: 

infecting a cell with a recombinant vaccinia vi- 
rus containing the gag and pol genes from the 
same retrovirus or optionally, co-infecting a cell 
with two recombinant vaccina viruses, one of 
said vaccinia viruses containing the gag gene 
and the other of said vaccinia viruses contain- 
ing the pol gene from the same retrovirus, 
wherein none of said recombinant vaccinia vi- 
ruses contain env gene sequences; 
culturing the infected cell to express said core 
structure particle; and said process being char- 
acterized by 

recovering said core structure particle from a 
culture supernatant fraction having a specific 
gravity of about 1.15 from which a reverse tran- 
scriptase activity is detected. 

2. the process for preparing a core structure particle 
according to claim 1 , wherein said retrovims is HIV- 
I. HIV-II. HTLV-I OR HTLV-ll. 

3. The process tor preparing a core structure particle 
according to claim 1 , wherein said cell is a mamma- 
lian cell. 



4. The process for preparing a core structure particle 
according to claim 3. wherein said mamnnalian cell 
is a SW480 cell derived from human colon cancer. 

5 5. A core structure particle of cleavage type gag pro- 
tein which has a partfcle size of 110 to 150nm pre- 
pared by the process according to claim 1 . 

6. An anti-retroviral vaccine comprising as an effective 
10 ingredient a core structure particle according to 
claim 5. 
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15 

1. Verfahren zur Herstellung eines Kernstrukturparti- 
kels mit dem Spaltungstyp des gag Proteins, um- 
fassend die Schritte: 

20 Jnfizieren einer Zelle mit einenf) rekombtnanten 

Vacciniavirus, enthattend die gag- und pol-Ge- 
ne vom gteichen Retrovirus oder gegebenen- 
falls Coinfizieren einer Zelle mit zwei rekombi- 
nanten V^cciniaviren, wobei eines der Vacci- 

25 niaviren das gag-Gen und das andere das pol- 

Gen vom gleichen Retrovirus enthalt, wobei 
keine der rekombinanten Nfecciniaviren env- 
Gensequenzen enthalt; 

Zuchten der infizierten Zelle zur Expression der 
30 Kemstrukturpartikel, wobei das Verfahren da- 

durch gekennzeichnet ist, daO das Kemstruk- 
turpartikel aus einisr Kulturuberstandsfraktion 
mit einem spezifischen Gewicht von etwa 1,15 
und einer nachweisbaren Reverse-Transkript- 
^ aseaktivitat gewonnen wird. 

2. Verfahren zur Herstellung eines Kernstrukturparti- 
kels nach Anspruch 1, wobei das Retrovirus HIV-I, 
HIV-II, HTLV-I Oder HTLV-ll ist. 

40 

3. Verfahren zur Herstellung eines Kemstrukturparth 
kels nach Anspruch 1 , wobei die Zelle eine Sauger- 
zelle ist. 

4S 4. Verfahren zur Herstellung eines Kernstrukturparti- 
kels nach Anspruch 3. wobei die Saugerzelle eine 
SW480-Zelle, abgeleitet von einem menschlichen 
Dfekdamikrebs, ist. 

50 5. Kemstrukturpartikel mit dem Spaltungstyp des gag- 
Proteins, hergestellt nach Anspruch 1, das eine 
PartikelgroBe von 110 bis 150 nm hat. 

6: Antfviraler Impfstoff, umfassend als Wirkstoff ein 
55 Kemstrukturpartikel nach Anspruch 5. 
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ReVendicatlons 

1 . Proc6d6 de production de particules da structure de 
noyau viral qui comportent une prot§lne gag cliv6e, 
lequel proc6de comporte les 6tapes consistant : s 

k Inf ecter une cellule avec un virus de vaccine 
recombln6, contenant les gdhes gag et po/d'un 
rneme rdlrovirus, ou bien, le cas 6eh6ant, co- 
irifecter une cellule avec deux virus de vaccine io 
recombin6s doht Tun cohtient le gfene gag et 
I'autre le gfene po/d'un mdme retrovirus, mais 
aucun de ces virus de vaccine reconnbin6s ne 
contenant la sdqueince du g6rie env, 
et d cultiver la cellule infect^e pour qu*elle ex- is 
prime ladite particule de structure de noyau vi- 
ral, 

ledit piroc6d6 6tant caract6ris6 en ce que I'on r6cu- 
p^re ladite particule de structure da noyau viral 
dans une fraction du surnageant de culture dont la 
density vaut environ 1,15 et pu Ton a d6tect6 une 
certalne activity de transcriptase inverse. 

2. Proc6d6 de productbn de particules de structure de 2S 
noyau viral, conforme h la revendlcation 1 , dans le- 
quel ledit retrovirus est VIH-I. VIH-II, HTLV-I ou HT- 
LV-n. 

3. Prbc6d6 de production de particules de structure de so 
noyau viral, conforme ^ la revendlcation 1 , dans le- 
quel ladite cellule est une cellule de mammif^re. 

4. Prbcede de production de particules de structure de 
noyau viral, conforme k la revendlcation 1 , dans la- 3S 
quel ladite cellule de mammif^re est une cellule 
SW480 d6r(v6e d'une tumeur canc6reuse de c61on 
humain. 

5. Particule de structure de noyau viral» comportant 40 
une proteine gagc\W6e, dont la taille vaut de 110 ^ 
150 nm et qu'on a pr6par6e selon un proc6d6 con- 
forme k la revendlcation 1 . 

6. Vaccin anti-r6troviral comportant, cornrhe ingr6- 45 
dient actif, une particule de structure de noyau viral 
conforme h la revendicatioh 5, 
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